These basic assumptions are emphasized in order to point out the importance of the receiver's active role and participation in the learning process leading towards a more knowledgeable and responsible population in health questions. Today's health programmes have generally been based on the assumption that when people are better informed greater savings of public means could be achieved.
However, it has become clear that the existing information campaigns are often rather ineffective [4] . We have come to realize that health education is not something that automatically affects people, if they are subject to a rich stream of information. Health-promoting knowledge is created within a learning process taking place in the interaction between the offered information and the receiver's cognitive apparatus. Therefore, the quality of the knowledge thereby created depends both on the quality of the information (offered and received) and on the quality of the learning process itself. The resulting knowledge is always a highly personal and unique construction.
THE INTEREST IN HEALTH EDUCATION TODAY
Interest in health questions is today greater than ever before both among decisionmakers and citizens all over the world. The social-political strategies of today generally stress 'sustainable development' as one of the most sought-after global and national goals, and also a healthy population as a decisive presupposition in order to achieve this goal. In most countries the population of today lives much longer than before, but the length of life becomes an improvement in life quality only if accompanied by good health. Intensive work is therefore being carried out by official health administrations in order to draw up a programme which would improve people's knowledge about health risks and about factors influencing health. The European countries, for instance, present a great variety of cultural, economic and social patterns, but they are all united in their efforts to offer their citizens an equal, humane and economically justifiable healthcare [5] . Investments in activities increasing people's health become understandable considering that unwholesome foodstuffs and unhealthy lifestyles are responsible for approximately half of the national health costs [6] .
The interest in health questions is also emphasized today because health risks seem to be growing. As a result of powerful globalization, we are all, whether we want it or not, in a rapidly increasing tempo, confronted with health problems regarding the entire population 
INTRODUCTION
This paper discusses citizens' health education from the perspective of information sciences. It studies the information-based limitations of society's health programmes and discusses their contribution to the development of the citizens' health consciousness and their interest in healthier living habits. There are three basic ideas about the relationship between information and knowledge:
1. An information system is always (at least to some extent) also a communication system. A successful information process always presupposes an active contribution from the receiving party [1] . 2. Knowledge is always a personal and internal resource. This approach takes its cue from modern neurobiology according to which all things perceived or thought by an individual are to be understood as constructed by the brains of this individual [2] . 3. Received and internalized information always influences the existing knowledge structure of the receiver [3] .
of the world. Many health risks are international, such as transport of foodstuffs, commerce with harmful substances and the spread of global epidemics. In order to master these health risks, co-ordinated know-how, planning on many different levels and actions in the right proportion to this know-how are called for. Lively discussion and many studies have taken place during recent years regarding these questions. Most studies have been analyses of the population's state of health, often from an epidemiological point of view and meant to be used as a basis for different official health political programmes. There are very few studies on the programmes' impact from the perspective of information science.
THE SUPPLY OF HEALTH INFORMATION
On a global level, research groups, health administrators and official organizations like the United Nations aim at developing cooperation on health matters of global interest, inter alia by establishing efficient information systems. Powerful networks comprising both printed and virtual publications are offered to professional groups, decisionmakers and also, to an increasing extent, to the wider public [7] . The reading, listening and watching citizen has many opportunities for staying informed in health matters. According to a survey realized by the National Health Council in the United States in 1997 on the American people's (n = 2256) ways of finding health information, 40 per cent mentioned television as their primary source of information for medical news [8] . Thus, television was placed ahead of the medical profession (36 per cent), magazines (35 per cent) and newspapers (16 per cent). Television and radio (29 per cent) also took the first place in an extensive EU survey [9] . In Europe, too, television and radio are ahead of magazines and newspapers (27 per cent) and the medical profession (26 per cent). Next, Europeans mentioned relatives and friends (22 per cent) and package information (22 per cent). In Finland, friends and packages were substituted by information from commercials in fourth place [9] Neither the American nor the European survey considered modern Web-based information systems. The citizens' information market has changed radically during recent years. The Internet has entered our homes, schools and places of work with a speed widely surpassing that formerly accepted in the case of information technical solutions. According to the 1999 prognosis concerning the growth of the Internet in Europe, the number of users will triple during the next four years. The Internet is particularly popular in the Nordic countries, where Finland already has 1.6 million active net users, that is, approximately 30 per cent of the entire population, according to information in the leading Finnish daily newspaper Helsingin Sanomat [10] .
The medical domain has not escaped the influence of the Internet. On the contrary, biomedical information is among the most searched for on the Web. Although at present only 2 per cent of Americans consider the Internet to be their primary information source in health matters (n = 2256), the proportion is rapidly increasing [8] . Efficient medical information systems are being planned for the Internet while Web distribution of information becomes more and more accepted and habitual [11] .
As Web capacity increases, the Internet is predicted to be the main link both between professional medical groups and between these groups and the citizens. It is predicted that future medical problems will often be dealt with at home and they will be of more of a preventive than crisis-solving nature. Preliminary experiences with videoconferences on medical issues via the Internet in homes have succeeded very well [12] . Within a few years Web usage in Europe is predicted to grow to 100 million users, considered to be the necessary 'critical mass' for a really explosive growth and for its use as a substantial economic resource.
CITIZENS' USE OF AVAILABLE HEALTH INFORMATION

Use of information provided by official health political campaigns
The volume of health information directed at the public is enormous both from traditional and new interactive sources. Considering that peoples' health behaviour is based on the information they receive, it becomes tremendously important that the information achieves the intended use and impact. People's health behaviour presents, however, quite a varied profile. One can partly perceive a gratifying development towards healthier lifestyles, but at the same time there is depressing news emerging. For instance, in Western societies it is cal-culated that more than 40 per cent of illness and bad health is directly the result of factors which are under the individual's own control [6] .
A typical gap between wealth of information and behaviour, often described in literature, is the one between women's knowledge about cancer and their actual behaviour and lifestyles. Most women in the industrialized countries know today that breast cancer is a big health risk. Most of them also know that early diagnosis is an efficient method of reducing mortality caused by this disease. In spite of this fact this knowledge has not led to the desired result. In the year 1988 alone 174 000 malign tumours, among them breast cancer, could have been prevented if they had been diagnosed earlier [13] . A mammography examination reveals a tumour up to two years before the patient herself can detect it. This information has been widely spread both via professional channels and through the mass media, yet women often neglect the invitations to recommended, free examinations. As an example, we can mention that mortality caused by breast cancer in the United States has increased by 5 per cent during the last decade among white women under 50 years of age; among the black population mortality has increased even more [13] [14] .
A similar inconsistency between wealth of information and behaviour is common in people's attitudes towards food compared with their eating habits. Among Europeans there is a great desire to eat in a healthy manner, but in reality only 30-40 per cent of the population choose their food primarily because it is healthy [15] .
A considerable amount of research has also been done on the relationship between people's ability to cope with their asthma and their knowledge about the disease and strategies for mastering it. The relationship between patients' behaviour and their information activities has remained diffuse, even though there is international consensus on the importance of education and information in the subject [16] . An intensive information campaign does not always seem to lead to the desired knowledge or the desired behaviour.
Similarly, professional groups often prove to be lacking in receptivity even to the most expensive information campaigns. New standards for treating diabetes have been extremely slow to be implemented in treatment programmes among the healthcare personnel although an efficient and extensive information campaign on the subject has been carried out since the 1980s. Although doctors in general admit that strict glucose control is important in the treatment of diabetes, their actual behaviour can be in contrast to this idea [17] .
Within the European Union, vast, expensive attitude research regarding health and food has recently been carried out. According to the report the relationship between knowledge, attitudes and behaviour in health issues is not at all clear or unambiguous. The project also analyses the information sources that citizens turn to and states that the studies carried out do not explain this relationship since they merely give quantitative results on citizens' consultation of different sources. The authors point out that access to health information does not automatically mean modified health behaviour. They state that many people have difficulties in internalizing information into their own behaviour and stress the importance of research analysing which kind of information and informational behaviour would be most efficient for different population groups [18] [9] .
At the same time we can establish that not all campaigns have been inefficient, and that the inability to seize the offered information is not true for the entire population. The Finnish Karelia project is a good example of a successful national effort that taught an entire region to lead a healthier life, thus radically improving the population's state of health and quality of life [19] . The information was, however, in this case accompanied by substantial economic benefits for the population.
Use of information from the media
In general, however, it seems that the information offered to citizens through the mass media is infinitely more efficient than the one given to them by the official health political campaigns. In the National Health Council's survey 75 per cent of the 2256 persons interviewed in the United States paid either substantial (25 per cent) or average (50 per cent) attention to medical and health-related news in the media. It is interesting that more than half (58 per cent) of the interviewees had changed their behaviour on the basis of the acquired information, and 42 per cent said they had become interested in seeking more information on the matter [8] . The use of the Internet, especially in health education, has been widely acknowledged [20] . The Web offers a wide supply of medical information, which is potentially valuable, both for professional medical circles and for patients.
According to Michael Koenig [21] , Website information's impact power is a result of the fact that it possesses both reach and abundance giving it the power to break down old relationHealth information and quality of life 183 ships, routines and conceptions. Previously, it has not been possible to combine these characteristics. Personal communication has been rich but lacking in reach, and rapidly and widely spread communication has been, because of restrictions in distribution channels, poorer, less personal and less influential. Web information is flexible. It can be adapted to the situation and anchored to the recipient's patterns of thinking and personal knowledge.
The trends for the future use of the Web are already visible today. Using the Internet, many patients will receive information both on the diagnosis and the treatment of illnesses independently from their doctors. The available information has, for instance, made the public very conscious of many rare and earlier unknown diseases [8] [22] . Doctors are also confronted more and more often with patients who know -or think they know -a great deal about health and healthcare. Almost half the local authorities in Los Angeles already use the Internet for distributing information. When citizens (n = 6000) were asked why the Web has become so popular, most of them replied that it was valuable to have access to professional help without having to pay for experts like physicians or lawyers. Approximately a third were completely satisfied with the information they received [23] . An analysis of the electronic mailing between doctors and patients shows that the youngest patients who asked for medical advice by email were 12 years old and the oldest 69; the average age was around 30. Approximately half were men and 21 per cent women (in 30 per cent of the cases it was difficult to determine the person's sex). In most cases it was also difficult to determine the patient's domicile, but it is likely that most queries came from the United States and Europe. A few per cent of the queries came from South America, Australia and Asia. None came from Africa, the Middle East or Eastern Europe [24] .
A.C. Huntley writes in Archives of Dermatology [25] 'for better or for worse, the Internet is affecting the way medicine is practised. Patients, apparently in large numbers, have a perceived need for more information on medical problems than has been available through conventional channels'.
THE PATTERN UNDERLYING DIFFERENT INFORMATION BEHAVIOURS
The examples quoted above indicate that the offered health information influences individuals in very different ways and supports the idea that what people understand and think must be considered in the light of their mental construction and the characteristics of their personal learning process.
It has been shown that people's preventive and planned health behaviour is governed by such factors as acknowledged risk, gravity of the threat, the influence possibilities of personal acts, costs, control possibilities and confidence [13] . The behaviours are initiated as a result of internal or external 'cues' and modified by demographic variables, relationships to healthcare personnel and by personal experience. The process is evolved on the basis of the individual's continuous information behaviour based on the individual's ability to make the world meaningful and on the strategies he or she develops in the aspiration towards a better quality of life. The success of the process depends on how well the environment is analysed and interpreted and how realistically the personal knowledge base is built up [26] [27].
The importance of socioeconomic factors
People's conception of their ability to preserve their own health is a decisive factor in their receptivity to health education, health promotion and health programmes. The socioeconomic factors are interesting in this context: different projects and studies have shown in recent years that our state of health is not only influenced by genetic disposition, but also the social reality in which we live [28] [29] [30] .
People's convictions are to a large extent linked to social patterns. We are influenced and moulded not only by our characteristics but also by our positions within family, profession, professional life, linguistic group membership and other demographic circumstances. The ideas shared by the members of a social group or collective are a powerful factor. The groups develop collectively shared knowledge and a group control based on social intercourse, norms and communication; the social environment thereby facilitates, shapes or prevents information seeking [31] . Several studies have shown how social relationships have been able to reduce unhealthy eating habits, smoking and alcoholic abuse while increasing desired activities, such as physical exercise, the interest in adequate diet and regular rest [31] [32] .
It has even been proven that participation in health promotion programmes stands in direct proportion to education, profession and class of income [14] . The invitations to preventive examinations are neglected specially 184 Health Informatics Journal in social classes IV and V. Mortality is proportionally even greater in those groups. Elderly women also constitute a group of greater risk [14] .
The reasons for the differences in the state of health in various groups are not yet totally clear. This phenomenon has been explained to be the result of a lower level of education and by the fatalistic nature of the poverty culture. The lack of knowledge about the mechanisms behind health convictions in these cultures and levels of education has drawn a great deal of criticism upon these theories. An explanation from the point of view of information sciences could possibly present the missing piece to the jigsaw puzzle.
Bosma et al. [28] found that persons coming from lower social groups present to a significantly higher degree characteristics such as 'external locus of control', 'a narrow, local and non-scientific attitude', and 'lack of future orientation'. They were also characterized by a depressive reaction model, less active seeking of social support, evasive behaviour and a poorer ability to show sensibility and to solve problems. The behaviour patterns coincided also with poorer health.
From the point of view of information sciences these results are extremely interesting because of their close connection with phenomena, which require successful strategies in dealing with information and good communicative skills to be successfully realized. Phenomena like low level of control and lack of problem-oriented acting, found to be especially significant for citizens from lower social classes, are today generally accepted within information science research to be an impediment to an efficient intake of information. An interesting thought is that false and stubborn health convictions and beliefs are related to undeveloped 'information literacy', in other words, an undeveloped learning process which cannot take advantage of the information in the form in which it is offered, for example in official health programmes.
One can ask whether the psychological factors correlating with poorer health in the lower social classes have their roots in a less developed information and communication behaviour. Furthermore one can suspect a connection between the information behaviour and the fatalism typical of the group culture in these social classes. The decisive importance of education has already become clear in a great number of studies. Citizens with a higher level of education seek more information, read more, make more use of professional sources and experience the evaluation of information as less troublesome [33] .
Childers and Post [34] studied the 'culture of information poverty' and found that the information-poor groups coincided with the more or less marginalized groups. The meaning of the received information is interpreted, keeping in mind the social context in which these people live their daily life. In case their conception of everyday life differs considerably from the offered health information, they lack the mechanisms needed to interpret the information and to internalize it in their own learning process.
THE IMPACT OF COGNITIVE FACTORS Attitudes and 'information capacity'
Besides the socioeconomic factors, the cognitive processes have a decisive importance for our ability and will to assimilate the information provided to us in the official health programmes.
Personal experiences from younger to older years influence the risk evaluations and self-preserving health behaviour. Intellectual factors in connection with risk evaluation seem more efficient than the physical health factors. Lawson [13] points out, for instance, that incapacity of realistic risk evaluation and indifference as to risk information in connection with breast cancer show a clear correlation with the experience of a violent home environment and negative sexual experiences.
The difficulties can relate to the content of the information together with the level or form of abstraction. Furlong [35] reports that 74 per cent of the patients who visited an out-patient clinic would have preferred to receive their information in written form, but that only 14 per cent did. Yet there was no active search for information; patients very seldom asked for more information even if they had not understood what the health personnel had said to them. Therefore, says Furlong, there is a gap between what the patients would like to know and what they consider they can ask to have.
Besides an incapacity for matching the received information with the personal learning process due to a low or inappropriate level of education and poor information handling skills, the intake of information can be prevented by attitudes. Larme and Pugh [17] demonstrated that healthcare personnel's neglect of new information in the treatment of diabetes was caused by their attitudes towards diabetes and its treatment, and not towards the received information as such. The
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THE IMPACT OF COMMON SENSE, TACIT KNOWLEDGE AND STEREOTYPES
It has been known for a long time that people mainly tend to see and hear things that they know and believe in from earlier experience. One and the same person may have schemes both for a real world and an imaginary one, for instance a virtual world. The phenomenon is based on 'pre-understanding', on feedback mechanisms and on the adaptation of the abstraction level and the language to the recipient's level (both the content and language schemata). This phenomenon can explain why expertise leads to seeking behaviours and filtering mechanisms, which differ from those of the inexperienced and the uninitiated. Camacho and Good [36] studied experts' and novices' problem solving when they were involved in solving difficult chemistry problems and noticed that those who did not succeed had many knowledge gaps and misunderstandings about the phenomenon with which they were dealing, which led to fuzzy problem logic. Allen [1] stated, however, that the behaviour is influenced as much by 'self-understood' knowledge (metaknowledge) as by real knowledge. Other control instruments in this connection are 'tacit knowledge', based on the information seeker's implicit valuations and convictions, and the 'common sense' phenomenon which constructs a system of rules that control to a similarly large extent our comprehension about what is important 'to know and to do' [37] .
Stereotypes have likewise proved to have a great influence on the way people process information [1] [38] . According to Lippman's theories [39] the world is too complicated to be analysed in greater detail. People therefore rely on stereotypes to simplify their social observation capacity; by the use of stereotypes we reduce the amount of information to be taken in and increase our efficiency in handling it, thus generating internal knowledge, which increases the receiver's knowledge base. By means of a relatively simple social categorization, the observer can, in this way, obtain a lot of information about the observed. Stereotypes are believed to increase efficiency through their function as filters, facilitating the recognition of consistent information in the memory. If the received information matches an existing expectation, it is easier to process than information which has no stereotypical counterpart. It has been determined that stereotype interpretations are particularly often used when an efficient treatment of the received information is reduced; this may be due, for instance, to physical exhaustion, complexity, multiplicity of tasks, or fear; in other words, to situations when an accurate social conception is difficult to reach [38] . The research of von Hippel et al. [40] shows that persons with consistent schemata for received information present an increased understanding for this, but at the same time a reduced width in their capacity for observation.
Therefore, the information we receive and which shapes our personal knowledge structures, increases not only our understanding of a healthy way of living, but also strengthens our existing outlook on life, our attitudes and our misconceptions. In order to succeed, an information campaign must have the strength to break down and transform aberrations not only within our earlier personal knowledge structures, but it should also have the ability to influence the knowledge structures in the entire environment constituting our communicative network.
HOW CAN WE BE SURE THAT HEALTH INFORMATION OFFERED TO PEOPLE HAS THE INTENDED EFFECT?
The optimists of our post-modern society claim that the relationship between the information rich and the information poor will change as the modern media culture keeps spreading. Optimistic decisionmakers consider this as a new opportunity to create security, meaning and healthier lifestyles across all social classes. The vision of a global information society is taking form in the political circles of the European Union: the Rexrodt and Bangemann report [41] from the ministerial conference of the European Union in 1997 states that global information networks will change the world and bring people closer to each other with the help of improved global communication. This enables thorough economic and social changes, which expand to all areas of human activities. New advanced multi-media techniques in communication will co-operate with and be integrated in new products and services for everyday life. The global networks will convey a variety of information either for a wide public or for a small group of experts and enthusiasts. The target groups shall be either global or purely local. In order to bolster such a development, a number of important international agreements have been signed. The emphasis is now being moved from the infrastructure to the creation and spreading of substance and reliability and to the development of valueadded services on the global networks. By encouraging the spread of knowledge over the entire world and by offering access to resources without national boundaries, the global information networks and the new global media culture will play the leading part in the development of a new digital general knowledge and offer possibilities for a healthier, more active and more participatory life for every citizen. These are good goals, well worth investing in. But what can we do to assure that all population groups will have the possibility of accessing this global information? We have stated that there are big differences in the levels of people's learning ability. People take in what they can process, understand and be interested in, and the public's interest in health information is not generally dependent on the individual's current health situation, but more related to their general information profile and his or her attitude to healthcare [1] . Only a motivated, active and involving information intake leads to desired results.
In other words, there are good reasons for believing that people in population groups that, on average, suffer poorer health, lack the communicative skills needed to efficiently orientate in and interpret the information supply in the official health programmes. This hypothesis is backed in Agada's studies [42] showing that lowly paid employees turn to their opinion leaders with their information needs, for instance regarding health and lifestyle problems, although they have access to the same information (newspapers and books) as the opinion leaders themselves.
Health education and health campaigns must therefore include so much more than just information that corresponds to identified gaps in people's health knowledge. Just as important as filling these gaps with the right content, is to consider the cultural, cognitive and socioeconomic realities of the group to be informed. The programmes must by default reflect the convictions, attitudes and behaviour patterns already existing in the culture you want to inform. Only by taking advantage of our knowledge about how people receive and process information can we educate them towards an improved health behaviour. It remains, however, still to be seen to what extent the modern media culture will become a means for achieving improved health and quality of life among the social groups with fewer resources. 
